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(54) STEERING ROLL CONNECTOR AND STEERING NEUTRAL POSITION DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a steering roll connector 
having a steering angle detecting mechanism quickly detectable of 
neutral position and a steering neutral position detector having such 
a steering roll connector. 

SOLUTION: A rotator 20 rotated with a steering wheel and a retainer 
30 are mutually connected through a flat flexible cable 50 wound on 
a roller 32, and the rotation of the rotor 20 is transmitted to the 
retainer 30 at a prescribed deceleration ratio of less than 1/2. The 
retainer 30 has a magnetic protruding piece 52. When the steering 
wheel reaches a neutral position, the protruding piece 52 is detected 
by a magnetic sensor 56, and it is detected that the steering wheel 
reaches the neutral position. Since the rotation frequency of the 
retainer 30 is less than 1 even if the steering wheel is rotated from 
the neutral position to the position of receiving a rotation limitation, 
the magnetic sensor 56 detects the protruding piece 52 only when the steering wheel reaches the neutral 
position. 




I4UZ> 



LEGAL STATUS 



Best Available Copy 



f 



(19)H*WJHF/r (JP) (12) & 



If & # (A) 



#^2001-165607 
(P2001-165607A) 

(43)4«BB ¥£13^6 E22B (2001. 6.22) 



(51)Inta T 
GO IB 
B60R 
B62D 

G01B 



7/30 
16/02 

1/04 
15/02 

5/24 



10 1 
675 



F I 



G 0 1 B 7/30 
B6 0R 16/02 
B6 2D 1/04 
15/02 

G 0 1 B 5/24 

1&m<D&7 OL 13 H) S*HfcK< 



101A 2F062 
67 5S 2F063 
2F069 
2F0 7 7 
2F1 03 



<21)tlW»9 


tWPFll-353639 


(7DUHA 


000003551 










(22) (BUB 


¥JS11¥12^13H (1999. 12. 13) 




s8as»^w*oprfiBaHTB26osai 








fttt 7± 






















m) mm 


«= 








S^I»»3aP*P"rfiBB=TB260Sia 














(74)ftSA 


100079049 








#a± fa » W3«) 











(54) ismozm xr7v>>ru-)],x*9 9Rxm#&tmwmm 



(57) 

20 1 'J T-i" 3 0 3 2 fc&WU $*i 

fcO, of-? 2 O*)0»i 1 /2*j»*>ffii&9JiSUt 
•CUx-^3 0tcg^^S. 'Jf-t3 0di 

att^-n»^ajfr5 2*^tt^TiJ0. x^ruy 
*a^-t yfr 5 6 tflgaifr 5 2 s^aits . 



16(12) 




I4U2) 



r 



we$m^xxt y >^*>f -yuatcgjt^iit max 

4-7M»fc£SSvWfc:«^-£XxTy y^u-^ri* 

^m-Jt. 10 

roESH*«ttjt^il=Sr*es-COmExxTy - 

®*Ka»c*«-£S3aiy x— ^unsa* 1 0te*snc« 

saaatam^afc . 20 
tffit hz t zftmt-ttxTT y >yn-i\,a*t> 
9. 

[f§*JB2] -WB5£D-f-?tcif»£$*VCte 

tiZb&mibt&m&lifflOXTTO V7u-)V 
3*99. 

mm*\ m^smi^Tm&^tixmBVT- 30 
zttmLt * twtm 1 x\mm 2 amoxxr y 

[|££3S4] luEyx-^0K*ttriin^L<»i[ilg 
mtrifiJtiS^-Cmayx-^tcitUT^L. fio, 

iOM^yx-i-^ES^sE^aj^L. 40 

^oTl?Eyx-i-*^^ai«L<«illPL. wmL*± 

■r t ^«®fc-r*a*JB 1 x«m*jS2 sm^x^r y 



(2) ^2001-165607 

roE'J ^-^-tmtt^nTmffiy x-+i:-ttfl<jfc« 
f 6 tfttcl5^4«ifiMt:«iELfcI5HEfi[at:|?iiy r 

z t tmLb-t&wmm 1 xim#m23M<?>XTT y 

[|*£JH6] l^y^-tt-HWfcimJt^^^iU 
B^y7^^fcfttlIll^l»B5E»»«^0Cft»t 

^nfBLtLmsmm^m^s^^mimmAb 
mswzm&b <Dimm% l < \mmmm^Bctm 
w^8&it;&tmft>t><7)wss&im£itt trim* 

z b zmLb-?&mm 1 ximm2tm<ox^r y 

yyu—i\,a*99. 

[is^7] i$.mizmit>titemz#b. 

x-^mmm^^hb^z. $mmm*im%# 
mvviffi&XT r »j v^jM -^co^m&mxh s +4 

mfefitBi-c^iJEx-fTy y^jM-^uoEisactt 

at. 

[0001] 

yntmmt £m§^fc#s£tsxx7y y^o-^ 

[0002] 

[sawa»] auix. 4tfamv><mxu. x^rv 
yywsizifflLx&mx'iijmiz. fnmtam 
wtztmmmftKo mimitmmi:fi->xti o . 

ZcofflQWtitbizXT-T y y*0Kft£8iart-6*:i*7)fc 
[0003] Cc/)J:d^<l^«iajSafcUi. Wi.{f. x 

f7 y y ^*>f -/KomiKfljSA^x^r y y 7tm * 



ft o^ama^a^* yvmtffimxTT y y 

rSRCj ifjrfS) fcKlt6*iX»ft. 

[0 0 04] SRC«Xxryy^37AtC@^ 

tooo5] ammagmu sRcmf-^fct 

[0006] 

[fHB^Sf^Liot-rsiiiS] t^r. 
im&x* stt®Tox-fr y y^^M -^mefia 

£+:£GBfc U ^^AfiBA^Xf 7 y y^;M - 
-•vis a y*-fc J: Oxy^y^jeftL^it^) 

as. ^xTy>-^*>f-/nitt.±fi[S*>A>isie$ii 

t*v-9-as#fc:t&a}$*U Bfr£SHiiHaaiL*:{aB£+ 
[0007] .r<D£tf>. 9£fcL 7&ff«£?)$^2ffijitf 

st* j> & .r t avatar** c: t *^ . -gmmLtn 

yy^-f-zuoififistLTv^^. +iaa^ii 
?£t i * TcDisraa^ o . zti£ Tiffing Ltim 
ftftitmrntfT**^. 
[0008] *¥tw\t. imwmtz&Lx. 
±&mn&ftimm%ftftmiiimi£ffiit:XTT y y 

[0009] 

[^Srflfft-rSfcAco^g] fifcjaillE®*)*^ 

Xt7 y y/;M -;HBtHtt^TmExrry y^ 
*4 -fVb *KH*«fclsHE-f S of- ? t . -&tm 

xf7 y y^*>f ->vmt zwmtmwtt&XTT y 



(3) ^2001-165607 
•'• ' "■ ' ■• ' '4 ■ •* - •• 

xru-fraMfX-hiX. B?EXr-^aVI?Sn 
T-^;R:frfcttLT«^fcl3]IM$ry r-^fc . 

wsMmm^mzvmx'nmmzTTo v?*4- 
>w>mmmx'hh +±<aB<p&i5iex-f 7 y y 

misat^S m^y r— ^EWHB* l |s]*K5fcSfc:« 
a LTIaSDx-^tOHWESrlBiE y f—i-^&lxmB 
yx-+£E£3li:l>83[*8fc. fiiB+Afiafc-Cin 

gy x-7-^H^fi[^«ai-t& ®mm®m&k . 

10 H§*.£C:i:S:8ai:LTV^. 

[0010] JJBUlfcOX^Ty y^n-*3*?*fc 
ifitf. $*ic*ttTXxTyy^*>f~;k6«ffl««t: 

y y/*>f -/Hifcg-t^tiTxrr y y^^M -n* 

fi3*U ^cO^#g^LT$*»O0lx(f^'-/xy 

-^rj^e^-^^fH^gi:. xfry>^*>f- 

20 [0011] o^-^tOI5B£JiJiraf#g^^L 

TyT-^^s^T'Jx-T-^iHi^-fr^ns. ? 
wsefiaT&s+^s^xxry y^*>f ->vim 
<t oeiiu^n. xfr y y^*^f -yi^+ifi[at*s 
[ o o 1 2 ] i;t. Jb^Lt«a[^g«. *Afia*- 

*»Af7 y y ^*>f -;PO0S*«iHRR$tiS HIKfiB* 

x-ff)x3^f-9<^mm.\izm-h y x-T-wmssa^ i ® 
30 *E*sic£-e«at-r <stc» +Aiaa*^^&M 
iicoirnesiiiSfiiLa^rxxr y y^*^f -^$riHHs$« 
rt>. +Aaa* i 4>eDiinga-e»iyx-^-<o0r^a5fl[i 

lsMEfia«3i#a*f«iaj-r&c:i:li^v^ + 

ix VT-i-nm^&zm&mtiiii&mztiiiiiii-it 
hture. xt-t y y ^*>f -/^4>A<aa£&»rrs 

40 *. 

[0013] rnm2mj7>#m\i.. mm i seo 

Xrryy^o-;P3^^^tcfev%T. -JS^mEof 
n/^RO^-T'^Srma^^at-ri.fcftt^ fig 

yx-^tiucaftfcWdfesn. msr-7)ur>m--ti 
xmsmzmmtfLLtiztiifflit lx^z. 

[0014] IMft&WrTV yfv-frziMrfiz 
50 x-7-tC«i$^n-7i:. $i£ibxm&*m®f&. 



. . . , 5 . .. •- 

[00 15] ZZX-^o&R<r)-!r-7'iUt\}mi 

[0016] mm3am<?>*mi\i. mmixam 

&smt:itA,x'&tfi2tLX mmo T—rvmmz.&o. 

ms&mm-h z t x hm^mit^ta-thmsi.^ 
yy-t. ttA,x^gjmmm&mmfS.Lfi:. z 

[0017] IMOMiS&AtTV >ya-jua*? 

xtm. x^-ttm^yvifmihixxti*). «jf 
-^<m^mj^»hixmi&mt y y—i-t*iz 

m&hZt££ l 0W5S t *>Vt&tLXimt&. z<?> 

it* mta-th z t r. xt y y^a^r -^o+Aiare 

[0018] fS*JS4f2®<D*?&HJJ{i. M*g 1 XJiS 
BulEyx-^fc*tLT*riii]U mo, filiy-f—^ft 

$zimxingm&&titmt?>m8imiiit$t. z&a, 

[0019] JhEfltJ&DXTTy y/p-*a*^ 
JtfUf* y^-^W|lIlK^*|iilXJ±llll£«lrtrifi]t»'> 

xssiai l < ««□ Lfctuaa^aj^ y mwt 

^Tfcy, «t»4fiBifc«IBLfc0CfiS*-Cy-f-i- 

-t*. ^s?««aig«eiaja5<^ai*i6i«L<«iiPir 

xiB£mtim»7--i-£mmLx^&#. mm&& 
&txfothzktz£*). mmmm^i^saix^h 
^•t«#^*fctn: Lxtmvmiii&izWE. ztixmm 

«B3*i, Z0)Bt&3WSS6L&x4 y^Xr^tiitlZt 

[0020] n** 5W&<r>*m\i.. nm. i xan 



4) ^2001-165607 

'6 " 

hxm&£m=H)'t><oft£%%-t&&m i Ft „ mi 
o T-i-£mt>tixwmvT-i-t-<miz\5i&t& 

&b&w&xmmftmTfi^mt^tifzmtfbivm 

[0021] IMBMM&XtTV y?n-iUa*?1Hz 

[0022] iiM6IE3^#3&«$!tt. mm. 1 Xtefit 
20 *3S2£S<?)X7 i Tyy^o-;P3*^^t:l3^T, m 

m&mzM Lxmi^±mimx-<7)msiwmtws 

[0023] ±£ffitf&>X7-T y y^o-;P3^^ ^"C 

A^tt^Ttjy. xxry>^*>f-;^«fAfi[St 

tdMm>cow$msmtf*tizx +iaa 
tMx<omimw) izit^x^t^t. zntzmte. 

[0024] mm7sm<m^mmtiimm.ii. m 

k£fc. ^MA^^rtg^ttSTwroa^xryy^* 

-;UO0fe<aar*>l.+4&S*^miBXTTy 

y y^*>f -;i^)@iKSfcm-«.i9Eiiie*oiiHgaiSr 



(5) 

7 

[oo25] mm&m>t>Mim&iiimw£ xtm . 

Ztl&. 10 

mtrnm+zmsizii. mmmmmizxTTvyr* 20 
4 -wmzom#i:0>omizh*> a t *> . 
situ Lxmm^7)m^&^}mmm^tii^Rizmtii 
2it& turcx^T »j y -i^mtax^ . s*>t 
M^a^t^^jtj^s^iESi^is^^s * t vx- 

[0027] 

TOXfT'J y^a-zPrj*?? 1 O<Dg&0)fltJ&& l # 
M^satci-oT^tiTfeO. 02t:Ji*XT-ryy 30 
^o-^n*?:? 1 OorajdOTffiBCJ: 9*3ti'CVi 
S. 

[00 28] 01ZttJ c H2fcS$*lS < }:d£. *XfT 
'J y/o-^n*:? * l o»i$Hox-f r U y^n 7 a 
iS^TSJgSixfcXx-* 1 2 £fB 
i.-0>£. 2Jil£«14i:&f*l 6fc£J:') 

*T/h£*1ri£f£Jgtti:$*rO^. micl 6« 

sgj 1 4<DSSfc*tjeL^©^«t Sfrcs 0 . fi« 1 40 

4 Srm-r&^S<0l3PSg^S|g$^T . Lfc#o 
X. Xr-f 1 2»i^«C*g©?gtti:^- 5 T^&. 
[ 0 0 2 9 ] 1 4fcte#fr 1 6<0rtE»#fc*ttT 

KSW£. liifc. ^16£:ft-LTg^4fc{±K*H!g 
fc:«PT-^2 0*«S$*tTV^. Dx-?2 0Ji# 

13 0. ^16Wi£g&14fcJiK*t{S£Ba-rS>*D<E 
MS*iTv>i,fc*fc. Ue><o&mffi r )£.X7—?12 
HzitlXfflK&&tZtlX^&. or-^20t: 50 



^2 001-16560 7 

' 8 

ji±auferaFLi stmmj%m.22imtfLZixxti 

2 0liWKl%^m&Em-ftlX3yJ»i'*y h 
mi< itx^r 'J y^*-f -;u^«88?«fc:>I»S3*u:fc 
"5. ^rT'Jy^*-f-;uaiX3 7Ay^7hi:*fc- 

[0030] S^t. nf— ?2 005&&14i:l;i£*t 
ffl(Cli3*?*24#»j£$*VCfc9. *-yx4 v+ 
^XTVN'-y 731^. X-rT'J y^'f -)V£m.Vt>tl 

4 *j®ma.^wm£.imxz tzott^x^z. 
[0031]-^, or-^2o<ojsaJi4iatniP]M 

tt«rtMa52 6^lS$itTV^. rtS352 6<Ortg^ 
S<iP9?L2 2(OrtgfcB&lltt$nTi5 0. L*>fc. rt 
SS2 6liPm2 2fcr*tLTH«li: SflTV**. 
[0032] i£mf-?l 2fcU7— ?20fcTB 
**iX:^iaT&6JRS«2 8 (02#H8) rtfcHiB&HS 
««'Jf- *-3 0 (IISa7Sa^*^fc:t>V^TttlHl 
fi*«)«?L18. 2 2fc#LT«|i?»WfcJK# 
SiiTV^S . Ux-^3 0^)B&^£.«in?L3 1 #Jg)£ 
SflTiJO. ox-^2 0<7)rtfiat2 6 J ?>3 7A^7 
h*>*a3trs. 'J 3 0 ton^- 5-2 011: 
«1^t<0n-732. 34. 36. 38. 40. 42# 
W.Vt>tlX^Z. u-y3 2~~A2<D&«<D$mte i )7- 

~->-3 onmmmizttLxf&pfft ztix^&t&tz 

L. S^ttfi^OfcliW£a4t'Jx-^-3 0tc«S 
[0033] ?^>tc. @2tC^$nSidfc:. JR§952 

5 0*5JR^$*iTV^. 777 

5 Oli&tt 1 6XtfrtS352 6<OsS*|6jtlf)oTi|g^r 

fttZtVzl&IJt(r>ffitX\ rtS5fc:«-!-^>^*r&itjBo 

7 v*isy>\,*-y>v 5 oog#*[6]-3ga5iirtsgi52 
6c^.jjga5tjgj£$afc«^a5 (h^«b&) ^mm& 

ZtiX^h. Z<r>&mm±. ±3L^3*^^24^m 
7 y h 7 mf v7*;^-7*;P 50«34>^^24 

_BiU:J:d»c. x3T-92Q\tXTTVy?iM->v 

&va ht jyz-WHzmm-h 7 7 

•y h7U^y7*;P7--y;l'5 0{ia-f-^ 2 O^Hrt&r 
SCli:T-e«0-Sga5ASrtSa52 6i:ftfclHHKL. 75^ 
h 7 i/7lV*r-7)V 5 0 JirtSSS 2 6 «>51>JIHnc« 

[ 0 0 3 4 ] £J5. *H»<^©-C«. «^*gfc«« 
0777h7l/^f >-7>7--7*/W 5 0 SrSffl L«? 
^^SIi^-7*;l^>3-Hi:V^^^tt 



■ - 9' ' 

[0035] -&mm&2 ecry&wffi^mwmfczti 

3t77-yb7^>-yy|/^-7';U5 0«. &&m*ffi 

7 3 2 fc»»tlll$ tlZmi)*e> 7 77h7 V* i/7)V*T 
-7)V5 0lil*jgg?2 6£4»'l>fc Uv:-3g*^o-7 3 
2^i"|6ltiiR«*rfiJt^ftLTo-534~4 2^ 
eSS Loom* 1 6^rtmi^»t^fc#tt«Jg£8S 

[0036] ^cDfcfrffliggS«i#ft 1 6lCf£(t£>iifc 
3*?*4 6^m$\Wfc:lfg3iVC^£. 3^^46 

[0037] Jhi£UtJ:5fc. y^-7-30« 

JK^a52 8rtTiHieaftTj>s. t^a^T. 777b 

7 ^771^-7^5 0#rtgS52 6t3g£JR£>*u 

7>5 0O*£:frl»l+IS&#o-7 3 2^fca*t0$ 
*i£fc®fcfrS£7fcyx-7-3 0#IIie-fS. 

m. (*mm) &t>im*:ix?tuz2m>±TLi)>® 

IWtmt UStc y -f-7^ 3 0 JiiE^fc 1 EWE U>» Lfr 
v*. 

[00 38] 4fc. yr-^3 0<OttE-S5*»<i>li'Jx 
-7^3 Oco¥StTI«f)HaKl6l«fr«ttg5t LTEiefiS 

«aj#a^ffi«i-&^ajM-5 2immtf&tix^h. 

[0039] £*iC»U ISM 1 4<r)mm.O-^Mzii.® 
tflROttlt^rCV^. 02fc*S*U,J:3fc:. Bgvfc 

ftT^*fc*fc-fcy-***5 8tOMcW*A»56 0 

ftt&m%#m*(rmkimiiiLx}i t ) , eutf. 

[00 4 0] -b>lNs*58Jia2fc^3n&l6 

ft&ajga6 2^m^wt:«^$nTtj 9 . -ty**# 

5 SfrhaM^iXfT 'J > 7*4 -)V% t < «3 7A 
i^7 bWEH^ga^ffcft &l)6ft&aiSS6 

[ 0 0 4 1 ] <fc«C. 4^<^JB^fflJtt«3»*fc:o 



(6) ^2001-1 65607 

10 

[0042] IMffiliLOXT-T !i y^D-^ri*? ? 1 

oicfctar. xxr'j^^-^fcfttcur-^2 0 

a*&E9 (H2<^aA*|nl) ^EM&t&i:, or-* 
2 0 ?>*Wf St: 7 7 »/ h 7 i/7)V J r—7)V 5 0 
*>-«fll i-ttchh. of-? 2 OfflcO&gSS^SgS 

4-^fcftfcnx-?2 0**£E9 (02<D*fflB;fr 

i«n) n : r-?2o<w\-m&izmttvt> 

fttzy?vVy\/*i'y')V*-y')V5 0<^%im>im. 

10 tf>£>fl.&. .KDidt. Ox-^2 0*«fc&Mh.<7)*[6j 
'MUKLidtt. D7 x -^2 0Hc0B^?fcXx-^ 
1 2mpy&m&tltyyv by\/*is7lV*r-7)V5 0 
iSr^LTmSvWtS^^aS. X^rTVyy 

Mart? f 'J -^3 ^ tT jl-^ fc ?>mMW$:gg#*B$ 
S*u L*»fe. *x7y;^*>r-7i^IIIKfc£K££ 

[0043] -TCIT. AfT'Jy/*'f-^i:«tDf 
2 0 *f|lHE^-S t . 777h7 V*i'7')V7*-7'fr 
20 5 Olin-73 2~4 2tC^rt?iXOO^i!rti.*»\ -I 
iJitmi:^«^J|[a'Cn-7 3 25:U7 % -7-3 
0 4>4><C<n 0 KUBS^-frv 3Efc. 'J -f-7- 3 0 1 
^aj>i-5 2^liIlg$-t*:S. ^<OIll!!gtCj:05ias>i5 2li 
-fey^«c5 8fcSttTS3S^KL. $K*«ffifC^& 
^ffirc^xxT u >-^^>[ -;K^nigfiaTJ>6*i:Ci 

MtX^T y >^*-f Lfc&fc. ^Uifr 5 2 i: 

-fey^£«j58fc*«a«i£L. 04^Sit5J;dt:. 
yr-7-3 OO0lK«*|6lfc?»-5T|gaj«-5 2 t-t>^- 
5 8 i: #5V . 
30 [0 04 4]±aLfeJ:dfc:-byiMc*5 8J4*A«5 

eomm-hmm^mmm^Lx^hifi. attSrw 
-rs^aj>T-5 2*«i6-rsj:fc'c*AaE56 o« 
^ftu -e«o*g*. -by^«c5 8tT»aj$ftsa^ 

tt5 8*^^W«Staaj!!S6 2*«§ttS-tTl6 
ft «ai^a 6 2 « U 3 0 cOUHBfifctf |6) fcjBo 
ttJ>i- 5 2 i: -b^** 5 8 1 #EHdOT! L^Cl t ^ «i 

-e<o«®^xxry>^-f-;^+A«® 

40 [0045]ti5t. l Jt-t3 0liof-?2 0W 

/Mi+ACiS^^te&^m^ 2 H]Ik3-£S Z t ifiX 
ZZtoizftiX^Ztiito. <Kfc. u"r-?20<mm 
-gffc^tfifr 5 2 tlia^aiSSr^tTClit^iSL 



r 



ri 

[004 6] Ztl^LX. jgmvffiBx-tz. of- 
2 0 <0[elfeJi7 5 y h i'T'/l^-TVl/S O&V 
a-y 3 2£rt-LT£i.£>ft£.r fcf l/2*Stfc«3£ 

s*u xxry^^*^-^+±aa*>/t>2isieLt 
fcLTt. 'Jx-^aooHKsmiHjgfc^^v^ 

-storms 2tfc:v*r*to5 sz-mss&hfi: 

[ 0 0 4 7 ] d<D<k d *3Bfco0ir?t2, JJLhw# 

x%&. citi(=j:o> fffi*yv-££*)&immiiT% 

1 0 0 4 8 } ifc. *Hteo«3S?|± s «s#a-cfci» 
777h7 l^>-:/;k>--7> 5 0 ZtiM^mvMtfLW 

U nx-^2 0«0lIie2:«ja[LT»J7 i -^3 0fcgx. 

[0 0 4 9] £#U=»l/C. *mfcm&X'\3.. 77-; 
h 7 V7Mr-1* 5 0 ZtrntRcnffifSLco 1 oi: 

;i^-:r/P5 0£R»fc:&F*rf$&*rfc LT^TfcS 

w&^&tLx&WHzm^&mtemn 

[ 0 0 5 0 ] <Sg 2 <DHi|CD}e!g><KC , *fS§l<7)*<7) 

ejb i <rmk<rMmt m-nvmtm Lxz<mm: 
[0051] m5\z\i^m[<m2<rmmmm^b 
^so ems^rstfm&smzz x^ztix v > 



7) ^2001-165607 

12 

* ? 9 8 0 -Cli 'J f — 3 0 1 4 fflOfflfcffltSW 
fttiiS&i: LT?)B&&Jg#<0;$A8 2tffi&ZtlX^t>. 
-3u Xf-? 1 2<OlSa51 4fctt*H©Btt*>88PS!8 
4#Jgj£$flT^S. d^PS84«'Jx— ^3 0*« 

nieLfcK<o*A8 2 o®m&izm6LxmtfLztix 
a *) , jefcii, x^r y v ^sM -/i^+i^aBtcit l 
tzwmm^x 'Jf-t3 o^@!igacfiri6ifc^or^A 

8 2##ffl^6G®c:JBj£$fvO^. itz. xf— ? 
1 20JSS 1 4T-y 7—1-3 0 fcliSttffl <^t>^. 

fiB&hXl*&. V>f ?DX>( -y?-86«3t»#<0gft 
8 8 £fli*.Tfc 0 , *<0X-r-:? 1 2«0JSa 1 4fc3tl6j 

-rsfflW^Jifl^t lx<v%&9 oa^ajL-cos. 
o\mm8frb%mi-i>ijft^mmzixx 

ffffi*SrSJtS^fcTffi«c88<7)rtffl^«iLii 
ttl&. it:. g«c8 8A»<?>Ji-*t^)3-H9 2. 94 

W3-K9 2. 94f-^LTfl6ftSiaSSS6 2^m§vW 

20 rv^. %&9onwL&ximiz&\,*x\iMmth 

ioizft-yX^h. 

[ 0 0 5 2 ] V'f ^DX-f y^-8 60M«s8 8«iJSa 1 
4 Sr^-LT 'J -f— J- 3 0 tliK^ffl^ffiS^tlTXx- 

* 1 2N»&SfiTH6#, ^9 0(iJJ*L^I3Pa5 

8 4 SrKJi UTlR^gfS 2 8 AKSSffl UT V ^ . 
[0053] ^HJI^STJi, @6fc^S 

*A82*«ilPa584tit|6j-r&fc. ^9 0*«*A8 
2fc:i?E$itTMtt:8 8fc:ffL)ii^ 3-K92t3 
30 - Y 9 4 1 ^TjttS . «ft«ia5Jia6 2«3- H 9 
2. 9 4 #^»U:.ri:S:e8Jtf-|. -t<0«®^ 

[0054] &±<r>£ o «c. \m.&wm&®.<nmm. 

V*<r>ftmzZmaB& 1 <^SSt^©fc«SXTT y > 
?u-)V? M?9io t\tm%h i> w). tfiaMfcrx 
f7 y V^*>f -/W)^ L^J^fc:^^ A 8 2 

9 0^ffE-T5. ^Sri?**. yx-^3 0d^^lHHS 

fifflts l^^ t ^eiai-rs t jmx'Uw&m 1 « 
40 tTfcs i t frb % s*a<jt(iB5E^ i cosi^^ffit 

«SXf7 'J >-^o-^3^^ ^ 1 0 fc H tS!>*5r#S 

[0055]^, &m.<mmx\t. mmmmt 

LT^8 22r®fflLfc^ ««6<«iaia5ti^A8 2W 

X o iz y r-i- 3 o a* ^ttJ Lfc1S«t:KS$ixl. t> <o 
T1i^< . Mitf. y r-^- 3 o ffyiiM. 8 2 
T<-^fiMK:*A8 2 fctt;iT3§g9 O^AOjiA^TIg 
fc3SB9 OfflKlSlJtTiiPL^ilP^mLTwWil 

pa«aoT«5^«iaia5i: u d^np^^Eg o t 
50 Jtis] LtK(ciift^?3-c5ee9 o^pasrttAoatj 



(8) 

'"13 ' - 

ZtT?- K 9 2 fc 3- H 9 4 fctf^MXIiBrtrf *}f 

[ o o 5 6 1 a*. ^us^@t«. mgmift&t 

LX<n* A8 2$: 'J r~*- 3 O^fcfrlfillSa 1 4 «tf)Jg 

3 0<^^-a5tg»tSfcftt. ^S9 05r'Jx-^-3 

0*»*yx-+3 0<J5H^Sfcitr6rrsJ;dfc:x>f -yf-i: 
LX<r>~?4 ?vxA v1~8 6 £ffigt-&«WtCS>->T t> 
t\\ 10 

[ o o 5 7 j <ig 3 <rmtowm>K^ *m\tr>m 

[0058] @7 £\£#m<rM3 <0jtJfcO«3Sfc«&S 
?1 1 O^S^1Slia^3*«0fci^T*;**rO> 
1 1 OTIi'Jx— i-3 0<r)ft®-&frt> i JT-i- 

3 oomfri«wffl^iiij»tT3t^««aja5i: txc^ta 
*i 1 2#3eaaei£3*ro^. d*it*tu m*i e 

4Jel±3frfc>^l 1 3(r*LV*r>\*) i JV?\ 1 4#]R9 

Wtf>ivc^£. -fcy-tfvv^'y^i 1 4(i-£<o 

[0059] 14(Oo*>. JR£&2 

8rttA0ax/i^(cli. rta&fcSBKii^l 16£JR 
SLfcfB^TiR^l 18^j£3*rO^. fBfc* 

xiR^S! 1 1 8t{± y -r-x 3 o«onife«rtrr6]fc»^^ 

fe&l 4®£mULtz?g®l 20tffifS.iLtlX&*) . 
3t^^JRSai 1 8WKS$^IBtS^ 1 1 6HZCO 
fmi20Z1tLXg&l4{&\ftt:m-hZktfTZ 30 

5«k3fc^oTv^. z<rmm=Fim&i 1 sogg? 
i 4fflt«ur-^3 o^mrnn^^xmrn^ 
m& i i 8 tft&r?htia< ^m^wm 122m 

Ji&tiX^Z. g3fc3HTO&l 2 2<7>rta5fc:li£3fc* 
xl 2 4#JRW3*rn-^.fc£fc. IBfcfSmRgSl 1 

8snzmnttz^i26ifim&^tix^h. i&ttz 
mm?i 1 ei^iw-ibnTiut^^iR^i 1 8<o 

58&1 2 0£iIj§U:3ft±. icOjgSSl 26£jffiSLT 
1 24fc£4)f?-|>„ S3fc3^1 24ti)l6ft«taj 
HS6 2^mMWtft^$nTt}'5, 5t^«^Uv:S3K 40 
#^1 2 4Ji«m«F3:«aaHi^9^^aaia6 2^i* 

[0060] «r<rT\ ISftSHWm 1 8IJ'Jf-t 
3 0#HB£Lfc|gcD3ias>V 1 1 2<r>®wm<r>®& 1 4 

yy^~)nmLtimiz^tm 1 1 2#yr-x3 
o^@g*tfriii)fc:?aoT%3t^jR«a5 118 titifirr 

timimtmi l 2fcJ:')jtBr3*rt£ftS?l 2 4fc 
g**5:V\ 50 



^2001-165607 
[0061] -r%b*>. Xt7V 

mmta^6 2^mm:mm^mi>zbit 

Lt^t, )Kft&ai§gB6 2-m£3lS§HP12 
[0062] jy±<7) <fc 3 fc, 0£&S8tJi!¥&?)lgj£& 

xsz<r>ftm z *mmH 1 conssco^t^s xf7 y y 

^0-;|/:3*?? 1 0 t\m%hh<rx7>. #iL<miZX 
tT 'J y^*>f -/l/#Si t)t^fc:^§3tS^ 124 

0 j^&OBiaaMfcSiLfcC: t *ms$h t » o w* 
TliMiem 1 <?m&<fim£.&hXTT 'J y^n-^a 
*?*10i:HtT-;fe&;: a*Wfc»if51Em 

mim&®hzt#xz&. 

[ o o 6 3 ] *iiit<^©T»i. mwmm 

t bx^iXKi 1 2 imtmm t^m^mm-ti z 

tXXT-T y f^jM -;K^+S:«SJ-«ia-rs«B£-C 
iist><oT-«^v\ mm. y-r— ^3oo-gsti«rtr 
?iM -)vit*±mxmnmkm)zhhimx'\t y 

x-^-3 0tJ:oTfBI^^ 1 1 6e»££]gBtU 
ffiBtX^Tyy^^-^^Lfc^tttafflll^L 
<li^'Mffl 1 6 fc*f|6lLT?63£^ 1 1 6*» 

h<rmmmm\.<\tw^:w^x^3m^\ 2 a 
#%%-tz>ntiitLxi>x\.\ tt:. §iauti 1 2tm 

ttQmtz&ixmm? 1 1 6*^^^>ix/^^ 

»±t^at5frl 1 2*JfiSL^«ST^tttfrl 1 2-CR 
W^^^c^tffiitCg^^l 245:SatS*g«i: 
LXi>X^. 

[0064] <&4cr)mtomm>wz. ^mtrmA 

<Tmk<rmm.z-o^xwm$z> . 

[ 0 0 6 5 1 a 1 0 tc{4*3%BBc7>^4 m&<mmi,z& 

9? \4o (rmunmmtwmimiiziL^x^ixx 

1 4 OTtt'J f — ^3 0<0JSS51 4»0ffi(c^ 
LTOjg|6S^l 4 2#glt£*iTV^. g») 

1 4 2 jim^osieyj^ ^th^mmcmmim^ 
^zmii^wmzm&teixxuh. sas^i 

4 2Ji ruj <0^<0lBPfi!*sSga{144, 146jW£& 

1 4 L-tttSfcisffli* 5 y x-^- 3 0 tr^snx 

fcO. yr-x3 0t*fcH*«K:lliei-&. 
[0066]-^. X-r-^12^)Sa514t:Ji, JJ* 

Lizffcm$sm(>2 m2m&) ^mm&mztt 
tz-n<m%&&i 4 8.15 o-tmvhixx^h. m 



• T5 

4 8li®iM&5l 4 2#Ux-^3 OfcftfcH] 
£ LJt&WiSSB 1 4 4 cO0fefU»±-CaoXxT 'J y/ 
*>f -^4^M£&Lfc#«gfciJUT 'J T — ~t~ 3 0 
o[il£ffcfcrr6jfc:?&-?-CJgS5 1 4 4#*ti6j-r&fiMfcU»£ 

S^TV^S. @5e^l4 8{iJgSd&Sil4 2tf 
'Jx-^3 0fc£fc[IJI6Lfc[g<O38a51 4 6<0Ieiett» 

tcfc^T 'J T — f~ 3 0 OBefStfrfflCifJoTSggB 14 6 

[0067] ^fri^,. ®£&£148. 150J1.X 

Jg£ 1 4 2 ^LT^it5«jft-C. fcftSiiil§£fi6 2 
-Ctt@5a&Sil4 8. 1 SOa^UttfJS^XxT'J 

[00 68] &Jc<7) i 3 (C. *g6JfccDJ8ffite. 

t&a^a^jfc&tf-e^ffl - *me& 1 <mm?mm. 

fc&SXxT'J y^o-/^*?? l o fctiH&S t<o 
<D. <f iMSKlX-f 7 'J >^*>f -4/#it Lfci§£fc<0 
*ISiM&U4 2fc@5eKjSil4 8. 150fcfcllJgL 
T^igm4 8fc@£&£l4 8fc#3£iitf-S. ^ 

*,-a*99 1 OfcRt^^Sdfcfr'-C^S. 
[0069] <^5<0lQfec0Jg®>act. *%fflcr>&5 

[00701011 icittftttog; 5o0Ste*>JB®fc« 

7*17 O^&<^jfc{«HSi*BI0fc: i oT*S*LT 
n*. .I<D0fc^iiSJ:5fc:. *WJy/o-^ 
3^^170tByf-t30OSail4ffli0H^ 

WHfc J: MPJ y^ttfcUBj£?*iTV^ 'Jt- 
^30 ^[Hft^^lSl^o T-*f<D®83B 17 4. 1 
7 6#Jg|fll»j£$ilTV*£. 

[0071] Xf-^ 1 2<Dgg|S 1 4di#«*! 

fistftssi 78. 1 8o#£it&*i?»&. warn 

WL 1 7 8Jigi&&£ 1 7 2*5 i)7—t3 0 kStlHKL 

^ssa5i7 4*«fg&ts. ^a:(*s«i8 0(i 

JBHl&£l 7 2tf 0fc«fc[sM£LfclSW)@ig 
35 1 7 6 «0H«|U»±fcJB*3*lTfc 0 . SKf^SS 1 
74#g#*S. 

[0072] fii£{fcg«178. 1804)?*, 
Jg«S5174. 17 6*qgg-TSa^^ti. U-Ktt 

182. i84^i#as$nxi30. flfcftt&B§£S62 



(9) ^H2 0 0 1-1 6 560 7 

: jig . • is- 

[0073]ffifitffcS«178. 18 0liHBJMl7 

2iitLX5.^£mmLx^z>tf. jsstftasi 78. 

1 8 O&Vfmmti 1 7 2 5r^tf«m@88<7)Smfi!fl:fi 
ttfifit#Sfil78. 18 0(CJtt6^«^17 2O 
fflarJMrO. U-HK182. 184*W^VO* 
*aJ»TJHS»174, 17 6#ffifiiftgl£17 8. 1 
80^igJgL£^fc^y&ftiS/hfc5rS. Lfctfo 
T. «tfl«ttJJIS6 2^ffifi!t-rSri^e J L-^#<0Sl» 

me^mss^^tdmzK&m^ATTv y 

[oo74] o±0 i 5 *ntt<o»®«i. mefig 
«aj#a^iiB!tR^^ffl^ * mm. i ommvmm 

+£fiS£Xx7yy:/*>f-/i^L*:i§£fc:<D 

*JSI&J^14 2fcfiliiteS«l 78. 180kgiL 
T@5e^l4 8fc@^j5l4 8J;#g3§-$-i,. -«r 
20 ;b*>. yx-^3 0*^«7)|5l!|S^Mfc:aLfc^i:^ 
SW4 k u o SMcTJiliiiE® 1 ^HS6^®t«SXx 

r'j^o-^^^i otmtx$>&ztfrt>. m 

[0075] 2^>. ±§i<Dj:oizmimms.n8. 1 
8 o&t^®»g^ 1 7 2 £^trmmis]g&^m§y£iaffi# 

ffiffi«c««178. 18 0fc#H-4HWfeSl7 2Ott 

30 mfrt>Mi&XZ&. Lt^t. ^US^SrCJiSI^ 
[ 0 0 7 6 ] £UiO£3Sfc^«g<0fiSjiSyi. Mil 
1 0-1 7 OTfcofctf. H*Jl7lBa<7>*?6HH 
T'jy;/n-^3*7*fc-{4cT&<TiJ:^. ^5rt> 

[0077] 

m*3immz<m%<. ^ittzQiLtmz&iiixz 
imi ] i ontt^ffitssxxTu y^ 

50 [02] *%hb<0S 1 (rm&mmz&hXT-T V V7 



( 


1 0 


) 


^200 1-1 65607 


17 • ' ' " 






18 ' " 






1 2 


Xf-9 


[03 ] #&BJitf)£S 1 tfSHttOJgStc^S^rT 'J >? 




20 








30 








3 1 








32 








50 




[05 ] *§fc^820fStt<DJB®tc&£XT7y V*' 




-77k 




o-;U:i*? *^g^^£SH-#S?#«0-C&6. 




52 




[06 ] *m&>m i <osti&ojg®t:{$ zxt-tv >y 




56 






10 


80 


XT-TOyfa-fra*?? 






82 




[07 j *mfrms<nmk<rmwiz.&hXTT y 




86 


Vf?nA4 ?*•(:*-[**■) 






90 




[08 ] *?fc^SfS3tf)iiSI<^Sfc8£;x-r7 'J ^ 




110 








112 


ssas* (£&M*ai8) 


-tttffi0C&S. 




113 




[09 j «fitt§«iij^tt>(-rsi5ngfise!tij^go«c 




116 




!B£*?t08fc*ti&UtBrffi0"C*>S . 




124 




[01 o] *%m<Dm4<7)mn.crMmiz&&x7-T>j > 




140 






20 


142 








148 




[0ii] :4^<o3S5<oiiis<^®fcftsx-r7*y y 




170 








172 








178 




[«Pf*>iKJJ] 




180 





l o xfT'J >7n-/ua*?f 



[02] [03] 




(11) 



^2001-165607 



[SI] [S5] [06] 





(51)Int.C1.7 
G01B 
GOID 

HO 1R 
H02G 



21/22 
5/245 
5/34 
35/04 
11/00 



30 1 



FI 
G01B 
GOID 
H01R 
H02G 
GOID 



21/22 
5/245 
35/04 
11/00 
5/34 



3D030 



B 
F 

301B 
D 



g»«W^*PHrSfflHTB260&tf> 



• « 

. r 

(13) ^2001-1 65607 



F?-A(##) 



2F062 


AA02 


AA09 


AA82 


AA99 


BB04 




BC44 


CC26 


CC27 


DD24 


EE01 




EE22 


EE62 


FF17 


FF25 


GG63 




GG72 


GG73 


HH05 


HH13 


JJ08 


2F063 


AA36 


AA50 


BA08 


BB03 


BD05 




CA11 


CA34 


DA01 


DA02 


DB07 




DD02 


EA03 


FA01 


FA08 


FA16 




FA20 


GA52 


GA61 


GA67 


GA69 




JA02 


JA04 


KA02 


KA03 


ZA01 


2F069 


AA02 


AA12 


AA87 


BB38 


BB40 


- 


CC07 


DD15 


DD27 


GG01 


GG04 




GG06 


GG07 


GG27 


GG43 


GG62 




HH04 


JJ17 


JJ25 


LL02 


MM04 




MH11 


NN09 








2F077 


AA38 


AA43 


AA49 


DD03 


DD16 




EE02 


JJ01 


JJ08 


JJ09 


JJ13 




JJ21 


NN02 


NN12 


NN21 


NN23 




PP04 


PP12 


PP14 


PP19 


RR02 




RR06 


TT58 


TT62 


W02 


WW02 




W0O3 


WW06 








2F103 


BAOO 


BA32 


BA43 


CA02 


CA03 




DA13 


EA12 


EB01 


EB11 


EB32 




EB33 


FA15 


GA01 


GA16 




3D030 


DB25 











This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



\ia REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




